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WPX / Thomson 

AN - 2004-554491 £54] 

AP - cm0031048901 20030624; JP200300323 60 200302X0; JF2003007? 990 20030320; 

JP20030084651 20030326; *JP20030084 652 20030326; CTP2 003 0088094 20030327; 

TW20030116872 20030620; [Previous Pufol JP2 004292 53 6 A 000000001 ; 

[Previous Publ JP2 004292 666 A 00000000] 
CPT - OBEX; UBEX 
DC - A12 E12 E34 Kf02 

DCH - [I] 1013 DIS; 129411 DXS; 132565 DXS; 3 DXS; 5521 DXS; 643 DXS 

DW - 200454? 200914 

XC - C08FX36/04; 0081^47/00 

XN - BAB A Y; FUCTXX T; KAX Yf KIMDHA O; KXTAMORA Ti StfURAKAMX M; YAMASHI TA; 

YAMASHXTA H; YAMA&HXTA H & 
LNTCft. ■ ■ 2004-2312X3; 2004-351246 

MC - A02-A06 A02-A07A A02-A08 A02-B AQ4-B02A A07-A02AX E34-C E35-F N02-B 
ET05-A 

PA - (UBEX ) VBB XND XjTD 

- (UBEX ) UBB KOSAH CO LTD 
PN - CHX46887X A 20040121 DW200454 

CTP2004244427 A 20040902 DW200463 

JP2004285X75 A 2004X014 DW200467 

«JP2004292535 A 20041021 3DW200469 

JP2004292536 A 20041021 DW200469 

JP2004292S66 A 2004X021 DW200469 

TW2004134X3 A 20040801 DW200581 

JP4193539B2 B2 20081210 DW200901 

aP4225089B2 B2 20090218 DW200914 

PH - «JP20020X8303X 20020624; aP20020183032 20020624; JP20030032360 20030210; 

JTP20030077990 20030320; CTP2 003 0084 651 20030326; ^P20030084652 20030326; 

CTP20030088094 20030327 
XXC - C08F-136/04; CO SP™ 13 6/00; C08F- 136/06; C08F-Q02/04; C08F-002/06; 

CQ8F-002/38; C08F-036/00; CO8F-Q36/04? COOF-004/00; CO8F-004/7O; 

C08L-047/00 
AB ~ NOVELTY : 

Cis-1,4 polpueri^atioa of X , 3 -butadiene is carried out using catalyst 

to obtain cis-1,4 polymer (A) „ Syndiotactic~i, 2 polymerlsatioa is 

carried out using catalytic eysteai with sulfur to obtain 

syndiotactic-X, 2 polymer (B), and polybutadiene composit ioa of (A,B> 

is obtained. 
- DETAILED DESCRIPTION : 

A cis-1,4 polymerisation of 1, 3-butadieae is carried out using a 

catalyst (a) to obtain cis-1,4 polymer (A) „ A syudiotactic-1,2 
polymerisation is carried out using a catalytic system containing 

sulfur compound, to obtain eyndiotactic-1,2 polymer (B) „ The obtained 
polymers (A) and (B) a:re minted to obtain polybutadien© composition. 
The molecular weight of polymer (A) is controlled using a non-cyclic 
olefin, a cyclic non-conjugated diene and/or a compound having a 
cumulative double bond* Catalyst (a) is obtained from a cobalt 
compound, an organometallic compound of 13th group element, and water. 
An X^DEPEttDENT CkAXM is included for polybutadiene composition, which 
is obtained by the above manufacturing method. 
- USE s 
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For manufacturing polybutadieae composition used for rubber component 
such as hose, belt, industrial material , tire component such as tread, 
atif feaar, bead filler, inner liner and carcass, and as modifier of 
plastic. 

- ADVANTAGE : 

The method provides polybutadieae composition having reduced gel 
content of cis-1,4 polymer and syndiotactic-l, 2 polymer during 
polymerisation. 

- POLYMERS s 

Preferred Process; The molecular weight of cis~l,4 polymer is 
controlled using a 2 or more types of non-cyclic olefin, cyclic 
non- conjugated diene and compound having cumulative double bond, or 
using a compound having boiling point lower than that of 1 , 3 -butadiene 
and polymerisation solvent. The polybutadieae composition is obtained 
without using an aromatic compound as a polymerization solvent . 
Preferred Olefins The non-cyclic olefin is 1-olefin or ethylene, 
Preferred Diene s The cyclic non-con jugated diene is 1 , 5 -cyclooctadiene 
axad 2 , 5-norbornadiene * 

Preferred Compound? The compound having cumulative double bond is 
allene or X , 2 -butadiene . 

Preferred Compositions The polybutadieae composition contains a 
reinforced polybutadieae, which consist© of boiling a-heitane insoluble 
matter (in wt*%) (1-30) and boiling n«bexan© soluble matter (99-70). 
The reinforced polybutadiene consists of cis-1, 4 -polybutadiene having 
cis structure (90 or more) and boiling n-hexano soluble content 
(99-70), and syxidiotactic- 1 , 2 -polybutadiene having boiling n-hestane 
insoluble content (1-30)* 
ORGANIC CHBMXSTHY £ 

Preferred Property? The catalyst used for cis-1, 4 polymerisation 
contains organometallic compound and water at a molar ratio of 0.7-5* 
Preferred Catalysts The catalyst used for syndiotact ic-1, 2 
polymerisation is a cobalt compound, a trialkyl aluminum compound and 
sulfur compound. 
EXAMPLE ; 

A solution containing cyclohexane (in ml) (210) * 2-butene (265) and 
1, 3 -butadiene (230), and water were provided in an autoclave 
substituted with nitrogen. Carbon disulfide (24 mg/1) and 
1 , 5~cycloactadiene were further added to the autoclave, and stirred 
for 3 0 minutes at a speed of 7 00 rpxn a cyclohenaae solution (2.3) of 
diethyl aluminum chloride was added to the obtained mixture after 5 
minutes, and stirred for 5 minutes. The obtained solution was heated 
to S8[deg)C. A cyclobexane solution (6.3) of cobalt octoate (Co(Oet) 
2) was added to the obtained mixture, and polymerised 
( 1, 4 -polymerization) at 7 0fdegJC for 2 0 minutes.. A Gyclohexane 
solution (3.6) of triethyl aluminum, and toluene solution (0.7) of 
cobalt octoate were added to the obtained mixture, and polymerised 
( 1, 2 -polymerization) at 60£degJC for 2 0 minutes* Ethauol /heptane 
solution (5) containing an anti-aging agent was added to the obtained 
mixture, and polymerization was stopped- The obtained liquid was 
thrown into ethanol after pressure reduction. The collected 
polybutadiene (yield of 122 g/1) was vacuum-dried at 50Tdeg]C for 6 
hours to obtain a polybutadiene composition. The obtained polymer 
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composition bad boiling n~ne*tane insoluble content of 2*3%, reduced 
viscosity of 1.4, melting point of 198.9£deg]C, melting thermal amount 
of 1*1 OT/g and Mooney viscosity of 36 measured according to «TIS 
K6300. 

ICAI- C06F136/04* CQ8F136/06; C08F2/06; C08F2/38; C08F36/00; C08F36/O4; 

C08F4/70; C08I,47/00 
ICCI- C08F136/00; C08F2/04; C08F2/38; C08F36/00; C0SF4/00; C08X,47/00 
XNW - BABA Y; FUCTXZ T; KAX Y; KXHtTRA O; RITAM0RA T; MURAKAMX M; YAMASHXTA; 

YAMASKITA B; YAMASHXTA H & 
IW - MAS3UFACTURE POLYBUTABIEOTJ COMPOSITION RUBBER COMPONENT CONTROL 

MOIfECUIiAR WEIGHT OBTAIKf CIS POIiYMBR CYC&XC OEiEFXEJ COftfOUGATB DXEftfK 

COMPOXmO CUMULATIVE DOOBliS BOND 
IWW - MANUFACTURE POLYBtfTABX ENE COMPOSITION RUBBER COMPOSTEm? CONTROL 

MOLECUJUAR WEIGHT OBTAIH CXS POLYMER MON CYCLIC OLEFIN CONJUGATE JDXEfcJK 

COMPOUND CUMUUVPIVE DOUBIiH BOND 
MC - 3 

NPS3 - 9 

OPD ■■ 20O2-~0€~24 

PAW ~ (UBEX ) UBE XKTD 

- {UBEI ) TOE KOSAN CO kTX> 
PD ~ 2004-01-21 

TI - Manufacture of polybutadiene composition for rubber component, 

involves controlling molecular weight of obtained cis-1,4 polymer 
using non-cyclic olefin, cyclic non- conjugated diene and/or compound 
with cumulative double bond 

A01 - [001] 2004? R008G6 G0828 G0817 D01 D02 D12 D10 DSl B54 D56 D58 D84 
129411* HOOOO; H0124-R? 1,9999 £2573 1,2500* P032S; P0339 

- [002] 2004; KTD03; NX>04; B9999 B5094 B4977 B4740; B9999 B5049 B5038 
B4977 B4740; B9999 B505Q B5038 B4977 B4740; B9999 B4966 B4944 B4922 
B4740; K9745-R; K9892; B9999 B3452-K B3372; Q9999 Q8731 Q8719; Q9999 
Q7909 Q7885; Q9999 Q9256-R Q9212; Q9999 Q7830 

- [003] 2004; D01 D12-R D10 D02 B58; R00326 G0044 G0033 G0022 D01 D02 
D12 D10 DSl D53 D58 D82 1013; R00807 G0055 G0044 G0033 G0022 D01 D02 
D12 D10 DSl D53 D59 D84 5521/ D01 D02 D54 DSl D57 D59 DX3-R DOS D32 
D31 D77 D87 D88; RG0806 Q0828 G0817 D01 D02 D12 DX0 DSl DS4 D56 D58 
D84 129411; C999 C340; C999 C215; C999 C293 

- [004] 2004; £- 6A BOO C- 4A; D01 Dll B10 D50 DS8 Al 3A; R01740 G2335 
D00 F20 H- O 6A 3; R00639 D01 Dll B10 U5Q D68 D70 D84 Al 3A CI 7A 643; 
Co 8B Tr; R12821 D01 Dll D10 DB0 DSl D93 F36 F3S Co 8B Tr 132565; C999 
C033 C000; C999 C293 
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mttii&mxkm srcja, cco(oct) 2 ) &wb^*m a mm 



2 



3 

7 Z/j# WilAl^ 2-0kg/cm 2 2Jt , ittf^-^^Wll 1 

1.5 ftMm&^mftMmfUHM.%h, iBA^210* 

TWB^ 265 2-T'mm 230 «^T~^!ft«, ^«P7Xffi# 

^M^iiPJ 25 °C 0 , JS.XZ.rn l.2kg/cm 2 , 5 3H#M, ?»l~Z^»fc 
|g (DEAC) 6WB^M (1 ^MK/#0 2.2 #«5 « 

TOaK&sj 58°e^, ^jq^Kfs <co(oct) 2 ) mw&mmm a %ft 
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n m 45 Mi8/im 



3£I»J 6 
7 
8 

BfcTzM&J®3> 47 

mjyKm^yo 37 

10 

$3»J 11 

XtF^S:^ 1.5 ^^itJJE^^rtSPa^f^SJfe. JnA^ 190* 

TWBjft. 240 ig^ 2-T»n 320 «fhT-^6tJ«, #$siP2M£t# 
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U m W #19/4931 



wmmrn ircm, rnxz^m i.5kg/cm 2 o 5 ft¥?m, «i~&»m<& 

IS (DEAC) fiWa^$Fi& (1 ^/^) 2.4 M#5^#fo 

»j^mfesu 58"cjg, ^in^fs cco(oct) 2 > m*tE>$%mm a ^ 

3d»J 12 

iT^IKiffiAi^ 2.0kg/cm 2 ^K ^t^-£-^«#«J 11 

^3»J 13 



^?»J 14 

*WB^ 265 2-T»P 230 *^T=»W»*. 2MMJ*tt» 
*J&ft&a TO *£/#Jg, 700 ff |W$$J6«# 30 ffifflg 

fti&&££iJ 25°C/g, JEAZ^ft 1.1 kg/cm 2 , 5 ^j&P— Z,3£itffc 

«g (DEAC) GWa^M (1^/^) 1.5 (TEA) W 

5Fa*S5*«[ (o.5 ^/^) i.5 s^, sat# 5 ^m. &mRftm&3ti 
m s&vb, ^^^^ (co(oct) 2 > awa^M a mBfc/ft> s.o 
mft&mftm&o & 6o°c^ 25 ^wjg, mp^w^^j^&i?/ 
m& (i/i) 5 &±m&* m-m&m^mmn&^is, mw 
&ffinmttmK£zM*¥ > m^mr-m* mm, mm^mmr^m 
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^Mi^'J 15 
16 

^'M^J 17 

IffcT**,** 47 a^^SfJWW 14 ft#fi<ji*f£. 

^HBW 18 

ttti&m%j i.5 ^-wftffiigwrt^fiiR^csEife, ^pa^ 175 m 

Wflfc, 225 ^ 2-TJJM* 300 *54-T~'J#lft?«, ^*Jn**» 
7KM&£'J 70 m&lftm, 700 *£fl<J#aafSS# 30 #tt 

GfjMJt&HJ 25°C^, JEAZ.J® L6kg/cm 2 D 5 £H«fe ^p-Z^IM 

^ (deac) m^B^mw. (iBtmi-o 1.5 ^tk hz,sj^ (tea) m 
tf&mmm (0.5 ^^mo 1.5 nmt 5 &mmmumxk 



m 5S'C0, mfJQ^Wt^ (Co(Oct) 2 ) 8WB^$g$£ (1 ^^^c/ff-) 4.3 
*fl-#?F*&J*£. £ 60°C^ 25 ^ta#Wffi*4MMWZ.l*/ 

m.U (i/O 5 agfl-, ^itSS^-. #^ffi^rttfP#^lk^ijs, &m 
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m ts mimw 



•^mm 20 

7mBtmn 66.5 m^/ftfe, ?oo # 30 mm 
mwL&xkm 2s°cm, &\z,m 2.0kg/cm 2 o 5 mw-^wm.^ 

fg ( DEAC ) fiWa^Yt (1 J^/fh) 2.4 igfh M#5## 0 
»J^jg&£lJ 58°C/S, MP«H& (Co(Oct) 2 ) ^i^BMf (1 i« 
ft/ft) 3.0 mft^m&M&o & 60°CMi£ 25 iB*^, 

MfitiZi^/^ (1/1) mmsmn. m±M^ 0 mn&^mwc&ts 

■gMffl 22 

mrym^ 64.5 m%m^,mr%^z^mm 21 mrnww^ 
^mm 23 

24 

>^rt#*^ 1.5 ^l^iftffi^fHJ^^iStrm^tS^, *PA^-# 190 36 
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U W 15 M22M9M 



yraassu 240 2-jmm 320 mftT—mmmm, #mimfr$.n 

7K$fcjKi££'J 38.5 700 ^SWitW 30 

WM^ij25°CJg, JBEAZ.Ml.5kg/cm 2 , Mo 1, 5~3^~'M (COD) 
650^o 5 4H*J§» ^Jn—Z^f^fS C DE AC ) SWB£S*Mt <l#fc 

/^-> 2.4 mft, nmtsfrWo &.mmwLj&ikm 5rc jg , mim^wt^ 

(Co(Oct) 2 ) &WB^?M (1 3.0 ife^JF&tf^o & 60 

^TMiH 25 

i$7 cod ^jbps^i 325 mf^^Mm 24 

26 

^7 

3£»'J 27 

^TZ-^iEAi^ 2.0kg/cm 2 ^h, jffifi 1 ^-^flfe^!) 24 fflWffy 

i 

28 

fit* 7 COD «IJq*3> 325 «£2.*h mj^'&^^ffi^J 27 iW|#&J# 
^Jffcfcl 29 
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i^T^«P COD £,*h ^f^ i S-^^»iJ 27 (Wlftglf£o 

7 4> 0 

30 

GfcTZJS&ffJHAJ^J 3.0kg/cm 2 Z^K mf^^mmm 24 
3M#'J 3 1 

BfeT cod mimm% 325 ^fK'b^^i^j 30 mwmm 

^M^'J 32 

ft 7to 

33 

*fi*j^*3/ 1.5 ^Mf£^Mmmnw%n.Wi, ^a^# 190* 
twbasu 240 m\ 2-T'Mm 320 ag^T^iftsM, #«7jc«# 

frtttMikn 38.5 S^/^Js, » i, (1.5 J* 

^/^) 4*^-, t^^Ht 700 30 EFSfcWiBjKfeSiJ 

25°CJ0, JEAZi'^ 1.0kg/cm 2 o 5^, »P Zl Z^flft'Jg (DEAC) 



$J 58°C/g, (Co(Oct) 2 ) MSfa^ME (1 'MB ft/ft ) 3.0 

m& cm) jm 5 m±m^o mMmm^mmm^^, mm 
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^Mi^iJ 35 

'^WM 36 
33 m ft Mm ft* ^m^iP^S'fo 
:£»J 37 

Mft&MZj 1.5 ^WWffiH9tJrtg(J5a^f M^S^, ^PA-fe^r 300 as 
?WB#&> 380 363=1- 320 ^T—flfrWiS*. #«n^# 

40 -mst/ftm, »n 2, 5~wnzipeM co.i 

#&/?IO 1.8 700 30 jM. 

i&iij 25 "C B , HA ZM 1 .25kg/cm 2 , 5 , M — Zig$MtilS(DEAC ) 

fiwa^sMt oj*##i-> 3.2 »k wat#5 4hw. 

gij 58°CM, Wn«f& CCo(Oct) 2 ) m^cL'mm-M (5 H^K/ff ) 2.2 

*fl-#7F#*S-. & 65°c^ 20 ifota^Wffi#fcMMZ.l?/ 

^ (1/1) 5 &lt*£. J»i*ffi£l*ffi#]&JEE;2j^, 

^50°CT5Stf 6/hHt*^ r P# 0 ^^^9^0 

38 
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i£ m 4i ^25/49Jfi 



^M^iJ 39 

41 

42 

|S&7 2, 5-»jc^^^WiPfi^ 11.5 »h&Hs s^T^-^ 

37 l*I#fi»# a ££^3* 9 * - 
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1 











Tcp 


MLt+4 


Tcp/ ML l+ 4 


w 




kg/cm 2 


Cgfl) 


(%) 


(%) 


(%) 












0.5 


124 


0.7 


0.8 


98,5 








3.74 


&M#J2 


1.0 


124 


0.6 


0.9 


98.5 


117 


47 

i i m mil 1 ■ i ■ ■ i i ■ i 


2,49 


2.40 




1.5 


118 


0.8 


0.9 


98.3 


48 


22 


2.18 


1.89 




2.0 


102 


0.8 


0.8 


98.4 


22 


8 


2.75 


1.41 



DEAC; 3.15 -W^x [Co]: 0.008 if Al/H 2 0^1.2, M^U&60'C, m^H^ 25 



^2 





mg/L 


A1/H 2 0 


m 




Tcp 


ML] +4 


Tcp/ ML J+4 


fa] 


(%) 


<%) 


JHsC 
(«) 


s£Mi{?iJ 5 


64.5 


0.88 


95 


0.5 


0.7 


98.8 


125 


46 


2.72 


2.45 




62 


0.92 


115 


0.6 


0.8 


98.7 


105 


43 


2.44 


2.38 




57 


0.99 


121 


0.6 


0,7 


98,6 


94 


39 


2.41 


2,26 




47 


1.20 


114 


0.6 


0.8 


98,7 


100 


40 


2.50 


2 JO 


^M^'J 9 


37 


1.52 


101 


0.8 


L3 


97.9 


62 


33 


L88 


2,04 


10 


33 


1.72 


76 


0.9 


1.6 


97.5 


44 

— ._ 


27 


L63 


1.78 



M&fci'h 1. 3"T~*230». iFB&210 367K 2~T»265«?|- 

DEAC: 3.15 M&fo* tCo]: 0.007 $J8&> Z.*$=1.2kg/cm\ 3R£iBffie0TC, HMttH 25 ^ 



^ 3 





kg/cm 2 


(g/1) 




Tcp 


1 — ~ — ■ — — 
ML|+4 


Tcp/ ML, +4 




(%) 


(%} 


(X) 


SSSfifll 11 


1.5 


126 


0,9 


0.7 


98.4 


119 


48 


2.48 


2.44 


^jffiW 12 


2.0 


117 


0.9 


0.7 


98.4 


56 


25 


2.24 


1.96 


i3 


3.0 


100 


0.9 


0.7 


983 


25 


9.4 


2.66 


1.48 



30 



03148901. X 



u m -is m'27A9M 



MitMh iMtmWlt 1. 3-T-W 320 Sg3K 3*348 190 3g*h 2-T»240J6fr 
DEAC: 3.2 [Co]: 0.004 AVH 2 0 = 1.S, ^M^eO'C, 30 



^ 4 







A1/H 2 0 






Tcp 


ML1+4 


Tcp/ ML, +4 


M 




mg/L 




m 




(%) 


(%) 










14 


70 


0.81 


44 


0.5 


0.8 


98.8 


149 


46 


3.24 


2.46 


SSfifll 15 


63 


0,90 


113 


0.7 


LO 


98.3 


101 


44 


2.30 


2.29 


%MM 16 


57 


LOO 


94 


0.7 


1.3 


98.0 


74 


39 


L90 


2.06 


17 


47 


L21 


70 


0.9 


1.6 


97.6 


55 


33 


L67 


L89 


DEAC: Z 




fflLt 1. 3 
TEA: LI ; 


-T— M 230 SpBg^lOSTh 2- 
[Co]: 0.007 ^$Sfc, ZJSfe Ukg'cm\ 








AI/H 2 0 






Tcp 


ML l+4 


Tcp/ML|+4 


[Tl] 




mg/L 




(gA) 


(%> 


(%) 


MA 
(%) 










%mm is 


70 


0.81 


58 


0.6 


0.8 


98.6 


112 


39 


2.87 


2.3 


g£iife#!f 19 


67 


0.85 


68 


0.7 


0.8 


98.5 


115 


39 


2.95 


2.31 


20 


63 


0.90 


130 


0.7 


0.9 


98,4 


97 


40 


2.43 


2.29 


DEACt 2. 


: 

l'Ss^P, 


1_ • _ t ^ _ . 

It 3 
1EA: LI ; 


~T~^300^. *F5*fcl75JS*K 2- 
» [Co]: 0.006 m^i^ ZMi L6fcgfcm\ 


~TM225tm 












^6 














* 


A1/H 2 0 






Tcp 


ML i+4 


Tcp/ ML i +4 


M 




mg/L 








(%) 














66.5 


0.85 


90 


0.5 


0.8 


98.7 


117 


40 


2.93 


2.35 


22 


64.5 


0.88 


121 


0.6 


0.8 


98.6 


112 


41 


2.73 


2.35 




63,0 


0.90 


128 


0,6 


0.9 


98.5 


107 


42 


2.55 


2.32 



m&&ft-. ^MWWfc 1- 3-7T.Mi370Sfl-> 5FBj&145*?K 2-T*» 185*3* 

DEAC: 21 -^JU TEA: 1.1 3g$fc [Co]: 0.006 ^j<, Z#: Z0kgfcm\ Ig&i&60'Cx l&gfl#Hl25 
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COD 


r " 
1 ZM 






Tcp 


MLj+4 


Tcp/ ML }+4 






mM 


kg/cm 2 




(«) 


(%) 


(%) 




■ 


■ ■ 1 . :., 




-XffliM 24 


8.0 


1.5 


112 


0.9 


0.8 


98.3 


38 


17 


2.24 


1,71 




4.0 


1.5 


121 


0.8 


0.8 


98,4 


61 


26 


2.35 


2.05 




0.0 


1.5 


126 


0.9 


0.7 


98.4 


119 


48 


2.48 


2.44 


%MM 27 


8,0 


2.0 


103 


0.8 


0.8 


98.4 


25 


10 


2.50 


L49 


3£££$J 28 


4.0 


2.0 


107 


1.0 


0.7 


98.3 


36 


17 


2.12 


1.69 


mmm 29 


0.0 


2.0 


117 


0.9 


0.7 


98.4 


56 


25 


2.24 


1,96 


^jSfifcl 30 




3,0 


88 


0.9 


0.8 


98.4 


15 


3.9 


3.85 


1.20 


%t&m 31 


4,0 


3.0 


93 


1.0 


0.7 


98.3 


19 


5.7 


3.33 


1.32 


^Mm 32 


0.0 


3.0 


100 


0,9 


0.7 


98.3 


25 


9.4 


2.66 


1.48 



m S&n-. 1, 320 3SJK Sf OR 190 SSJT", 2-T*&240.3Efl" 

DEAC: 3.2 [Co]: 0.004 3gJ^K, Al/H 2 .0=1.5s %t£i&& 60'C, ^-^HtfSJ 30 





],2-Tr:« 












Tcp 


ML|*4 


Tcp/ MI- 1 +4 


M 




mM 


kg/cm 2 




(X) 


(%) 


lit 
(%) 














1.0 


28 


1.1 


0.8 


98.1 


18 






L29 




4.0 


1.0 


61 


0.9 


0.8 


98.3 


55 


18.0 


3,03 


1.89 




2.0 


1.0 


94 


1.0 


0.8 


98.2 


133 


45.3 


2.94 


2.45 




1.0 


LO 


119 


0.8 


0.9 


98.3 


244 


65.7 


3,71 


2.88 



JS^&fh Wttttt. L» 3~T~'J$320 *JK *FB*& 190 SgJh 2- 7^240 

DEAC: 3.2 m&fc * [Co]: 0.004 Al/H 2 0=1.5> S^ajK 60"C , Ig^Bt M 30 
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^9 





— ^ — — 

mM 


kg/cm 2 








(%) 


(%) 




£S£#|J 37 


0.18 


1.25 


120 


0.6 


Ll 


98.3 


- 

1.80 


SfeMi^J 38 


0.36 


1.25 


120 


0.6 


1.1 


98.3 


1.76 


3»J 39 


0.50 


1.25 


120 


0.7 


1.0 


98.3 


1.72 


^Jfi^J 40 


0.72 


1.25 


108 


0.8 


1.2 


98.0 


1.55 


ftjNiW 41 


0.89 


1.25 


87 


0,8 


1.0 


98.2 


1,47 

L~ ^ — 


ife&'^l 42 


1.15 


1.25 


96 


0,7 


1.2 


98.1 


1.40 



1» 3~T~*ft320ig?K SfB*i5 300S?K 2-TJS 380 «?h 



DEAC- 3.2 [Co]: 0.011 36J¥&» AI/H 2 0=L45, 1? 65 'C > U^Itffg} 20 ^^j" 

43—45 

RW&m& (fb) uji io ft/4^to&&£&m^&z>i$WLto& (to, 

(VI)o 7jc$##Mf (VI) ^^±fe»g7Xl^^#^ FB 4"&tl 

10 fifrfio (V3) ^mi)- Z-MM.it® (DEAC) & 

^if^f (ri) mm^Mfti (co(Oct) 2 ) ^^mwx^j 

SESjfi+Jtfll (SS) «f, »^^*flij^«J^l^^ifc^ (Z. 
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vm.m i 



^ 10 





tbWJ 1 


§£»J 43 


g?Sfi#il44 


SkMtflJ 45 




1, 3-T^»S 


36 


31 


31 


31 




33 


35 


35 


35 




31 


34 


34 


34 


fb t»«fl:#j«?a 




2.89 


2.89 


2.89 


2.89 


7im& cmm ft/ft) 


2.07 


2.07 


2.07 


2.07 




8.8 


10.6 


10.6 


10.6 




1.25 








z,mm.m.m cm mm co 


35 


35 


35 


35 


&T1 ^tfjZJfcfrjEE (MPa) 




0.075 


0.1 


0.15 


Mi cv3) urn c°o 


35 


35 


35 


35 


<R1) Eij] (MPa) 


0.78 


0.78 


0.78 


0.78 


iK-^ffl (ri) urn. CO 


65 


65 


65 


65 




10 


10 


10 


10 




51.2 


46.7 


44.5 


45.4 




34.8 


35.2 


25.5 


12.6 
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46—48 

gill- 7K#A¥4S (vi)- (vi) i£^J«;Sq7KUH$ 

lift fb ^Wfc&%^t ii ftSMfcttl (V3) 4»^*p— Z.SH4fc@ 

( DEAC ) tU^^m^^^J^o £31— (V4) ^»»K>i- 
^E^-tf (Rl) 4 1 * tt^^f (Co(Oct) 2 ) ^Kft^W^J 

ajfiwffipwacji^jft* «i>TZt»ffiffla. *ter»£*Mtos*t 
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46 


47 


48 




1, 


31 


31 


31 




24 


24 


24 




45 


45 


45 


FB +fltffcfclifc& 


-z*mm&mkm. mm ft/ft) 


3.6 


3.6 


3.6 




2 


2 


2 




10.1 


10.1 


10.1 




0.55 


0.55 


0.55 




z,mnm cm co 


35 


35 


35 


*MMt CV3) MS CO 


35 


35 


35 


|£-&$t CRD mt> (MPa) 


75 


75 


75 


(Rl) MS CO 


1 


1 


1 




10 


10 


10 


&T1 ^MZj&frJE (MPa) 


0.075 


0.075 


0.075 


NBD^M: (alffV^Etf) 


0 


20 


25 






50.3 


49.6 


■ 

47 1 9_ 




60 


41.9 


23 



49—52 ^ fcb^J 2—4 

(vi) #f?^siT*^t-^« &m~-7kmnm cvd 

?X^#i4FB ^^^^ 12 13 Kite. ^Z.MWftM (V2) ^ 
^M^SiftZ^o (V3) 4 5 »^Z l Itft^ (DEAC) W 

«sip*»tt (co(Oct)a) isi^^st^ifeia 
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10 $^%^T. mft«F4fc#»^ffi#: *»tWf (VI) SIX 

<frtl (RD ttffiAfiA^ffiiflllt. 

fif^4'±i (ss) 4 1 , j»iPBi&*WJftdMfc^&JS^jfc#J CZ. 
$1, Ulft5!l3&#4&- ^^#3fP^?C^^ 12^13 4«. 

MM) ftfejgft. &§£»J49#I5<)^, Iffi^fMH^Ift 

mm 49 5 /Mttjg, ^z^Mifi^ 1.25 7f-/<Mrt3ESD® l.oo 

#^'J&fc#l 51 ^n52 6tJ Zi^^C 24 % $3 29 Bfc % #J^r# T , 

i 
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36 


36 
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33 


33 


33 




31 


31 
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2.89 


2.89 


2.89 


(WW?*) 


2.07 


2.07 J 


2.07 




8.8 


8.8 


8.8 




1.25 


I 1.25 


1 










(Tl) HUS CO 


35 


35 


35 


ftkfMf CV3) CO 


35 


35 


35 


(ri) mm co 


77 


78 


78 


Wi>m CRD &tl (MPa) 


0.9 


1.05 


1.05 




to 


10 


10 




48 


0 


0 


ZJ$3*f 10 0# % mHilBJj (MPa) 


0.92 


0.92 


0.9 








ft 


ft 
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%L 13 







tttttt 3 


52 


bkf&m 4 






36 


36 


36 


36 




33 


33 


33 


33 




31 


31 


31 


31 


FB tlftiM 




2.89 


2.89 


2.89 


2.89 




2.07 


2.07 


2.07 


2.07 




8.8 


8.8 


8.8 


8.8 




1 


1.25 


1.25 


1.25 


&&&& 


iiltt! (TO iEg CO 


35 


35 


35 


35 


IMfcttf (V3) CO 


35 


35 


35 


35 


st-^fi (Ro mm co 


69 


69 


69 


69 


SE-g-li CRD B.t5 CMPa) 


0.78 


0.77 


0.95 


0.9 




10 


10 


10 


10 




24 


44 


29 


48 




0.83 


0.87 


1.03 


1.03 


(MPa) 














0 
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% m r is m36/49M 



&flfi#!j 53—54 fntbWJ 5—6 

35fflS8 ^m^tfjmwMtf&mwi^wifr* mm 14 » 15 ^m^m. 
f&t&mn&nvb cfb> ujl 10 ^mmmmmm^mm^— frmmm 

(vi) ^^^T^&tJ^o (VI) m&i&miSQ 

7XWffi«FB 14 mm. 15 fltHt, &£^¥§#ft (V2) 4 1 

WtlWZ.^. &fttttJf (V3) +*la-Zi*»fc« (DEAC) UJL 
fcSJ^+JfPFtoifeft. JRrffc* (V4) *jfcjta»$|C#— *& (NBD) 

^-^nt (RD mm^m® (co(oct) 2 ) lUffi^&^flK+asi 
o. m«tt^i&£j&ttfe! av»-*«fj»« (vi) sMt-g-tii (RD m 

*ipS3iaa#^smij^#^m& ctkttw 5). la^&ti^j 5 «j*#t 
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m m -is m7/±m 



14 







53 




i, 3-T~mmm 


31 


31 




24 


24 




45 


45 


fb ^mmmis. 
















10 1 


10 1 




0.55 


0.55 


(vi) Ml co 


35 


35 


Mi*tt (V3) U& CO 


35 


35 


m^-li (Rl) i&S CO 


75 


75 


M&$§ (Rl) JE^J (MPa) 


0.67 


1 




10 


10 




57 


0 


Z,M56±mi£[E£! (MPa) 


0.76 


0.76 


NBDirtil (^^f//>Bl") 


18 


18 




46.7 


45.8 




26-37 


23 
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15 M38/49M 



15 





^MM 54 


tb»J 6 






31 


31 




24 


24 




45 


45 


FB 4 ) f£4WRIJ&® 




3.6 


3.6 




2 


2 




10.1 


10.1 

~ — ~~i — >—» — 




0.55 


t 

1 


7Kmmm cvo && <*o 


35 


35 


Mffl (V3) CO 


35 


35 


2&£-fflf (RO M CO 


75 


75 


Jg'g-tf (Rl) jE^j (MPa) 


1 

* - - - - 


1 




10 


10 




0 


0 


Z,M^^M^JE^I <MPa) 


0.76 


0.85 


NBD WlNm O&ft/'hW) 


24 


0 




45.6 


45.3 




15.4 


19.7 



mmm 55 
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Wi m 15 3S39/49JR 



TWEJ^ 265 » 2 -~ 230 ^ 1 , 3-T— J*fltf»*. 

<£/?h mini, 5~^~mi^mu2.& mm ft/ft, m«W7oo$t 

»*W1K# 30 s^B+jg, isijn-z^mw-g (DEAC) fiOTBjfc& 

ftfflE ( 1 /S^/Th) 2.3 MM* 5 58°C/g, 

i^AP^IS (Co(Oct) 2 ) WJfB^** (1 6.3 Sg##3FF$&^ 

-^o ^70°C^^20^#o 

(2) fsjM-i, im^mm 

mis, m%mz>mm (tea) ewe*&M£ an^mo 3.6*54-, 

(Co(Oct) 2 ) (0.05 0.7*54", If 

lfc^&#3WII?jr^3l 16 M 17 4»o 



»#|J 56 

(1) m&-\, 4 i^m^m 

5WB£c> 265«Jh2~T^P230*?f- 1, 3~T— #»fl 

3£#K «H, 5=^z:^«^iJ 9.2 *^/^, W«H*700$t 

W^iiW30^o ^M^PJ 25°CM, ffiAZli 0.5kg/cm 2 , 5 
3B*J5, ^iW — Zi*HflS« (DEAC) SWB'J&?M (1 m&m-) 2.3 

SS^H-, F«# 5 4Ht. £#iKW»jftiSSl 58'C jg, ^q»H&(Co(Oct) 2 ) 

#wb^im (i 6.3 m^m^m-fro & jovm-e? 20 

(2) f«~l, 2 i^^fMJig 
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1ft m 15 MHo/im 



:&3»J 57 

(2) mb-i, im^m^m 

fifJR-^. S^&fMB^**^^ 16 ^ 17 tf. 

58 

(1) Jflfc£-1, 4 IK#«Jfi5*9jt 

mm 56 mwrnmnwc^o 

(2) mm- u im-k^mmm. 

mis, mm^mm 55 m^mnm- 1, 2 M^m^mmwrnm 
&jfi# >j 59 

(1) 4 3R-£*&ftlftit 

^«$J 55 |Wj#ifeiftlTlg^o 

h 

(2) fB]M-l, 2 X<&4fcA<ltt3i 

WPH^SJ^ (TEA) fiWB£5ifiFiR (1^/34") 3.6 *7h 

«0 20a^7K^, M»iP«^ (Co(Oct) 2 ) fa (0.05 jH^ 

/#> 0.7 Sfh H^60 c CT^20^#o ^P^iftm^J^ZiS?/^ 

^ (i/i) mm 5 mft, ^±m^° mmm^mmm&^B, mms 

50°cTafir 6 /MJf^Ti, ^^#^a^m^T^ i6 17 4». 



03 1 4 890 1. X 



n m -u mnnm 



(1) 4 5R#i»fc){&|jg: 

(2) r^j^-i, 2^tf^» 

^^-o |g^#^P^m^^ 16 ^ 17 



^Mi^ I 61 

(1) mr- i, 4m^mm 

(2) mm-i, 2 w.^mu$i 



62 

(1) JWsS-l, 4gte4fettfflifi 

-^^m^j 58 mnmmm&° 
a) mm- 1, 2 m^Mum 



63 

CI) JiM^~-l, 4 p?.1^M$lJj& 

-^^M^iJ 55 HflMfcSMf 

(2) 2|g^^$ij3t 

Rgjg, MnHZ^jgc (TEA) SWB'J&M ( 1 B&m ) 3.6 



03148901.X 



15 t?A?./mj>\ 



*JqilO«?H, 3-T-*BB, *&^»IHt& (Co(Oct) 2 ) lft¥^¥# 

?fc C0.05 ^^K/^> 0.7 3s?h 60°CTJf§1=r 20 ^iD^^Jri^ 

&-M#iJ 64 

(1) Jliit-l, 4 3*64&ft<rf&l5£ 

(2) imai-i, 2 m^mmit 

*5W£. Ste^ffttSaHHR 16 17 

^mm 65 

(2) iwm-i, 2m&mm%m 

mm, mm^mm63mmmm-~i, iM^mm^mm^mm 

66 

CD 4 DE^ffilftdift 

58 ra#*ftaif 

(2) IhJM— 1, 2^»&J3t 

BIB, SEJR-%*«W63Ki*3tl5ia-l. 2^t/^^PJ#Jtka 

^-^#>#^^^^ r f^t 16 fU^€ 17 4 J o 
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m m 15 ®43/49M 



67 

en m&-\, 4 wt&m^m 

# 30 5 #f>Ws, ^fcz^fC'&fg ( DEAC ) M3$&jfiM& <i 

HE^/jh) 1.6 mn, »phz,« (tea) W5f=a^»?s am'fc/ft) 

0.8 **Hgr 5 ?&*ttfi$fl£&ai 58'CJs, 

<Co(Oct) 2 ) W*FB*fc*$ft (5 W^K/^) 1.8 «^^?f^-^o & 70 

(2) iBii-i, 2m&%}{ti%m 

mis, ^aH^M (tea) fitj^e^M amfc/ft) 3.0 Sfh 

mmmuRst 140*5^ 1, 3-t— (co(octh) i&¥ 
^mm (0.05 ^^/^F) 0.7 mft, nth esvrm^ 15 

18^P^19^ Q 

68 

(1) 4|l^lft« 

xtrt^fi^ 1.5 ^Wi^Hig^jrt^tfM^S^, JpA^ 90 

JfB^ 370*^- 240*3^ 1, 3-T-^«t, »P7K^ 
»^C»jRj&5!l 67 &%jftjs* 3t"^^iP^ttia^i&flJ 25 **£/?h 

wpu 5~^icjiTO?ij 5 ii^a, yj»$H* 700 mm^rnm 

mm^ZMM^ (DEAC) (1^/?F) 1.6 »fl 
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$ W 15 



=z.s& (tea) m^ffimm a 0.8 s^m, mh* 5 & 

# 0 &ilF^l3»Jgj&PJ 58°CJ£, iin$ili!i (Co(Oct) 2 ) fiWB££}g$£ 
(2) fSJ&I— 1, 2 3R-^4»fl«|ft!laft 

tT^-^-o ^^#*n^m^^ is mm. 19 ^„ 

69 

(1) HUS-i, 4M^mMm. 

(2) faj^a-i, im^m^m 

■ 

mm (0.05 mMmMm 1.1 mftZLft, ^n^mm 68 pj 
#±&5aiT^c s^an^is***^ is m 19 «k 

^Sffif'J 71 

|»T*— afli«*jft*JPS 30 *Jfc/7K )»^W&tt¥*»$ft (0.05 

^=f-m ISffl^t 19 

72 

(1) ~i, 4w^mmm. 



08148901. X 



& m m'45/49j7{ 



1.5 THttte^lttft watrftnsife. #qA&-£ 210 21 

265*^2-T»P 230«^ 1, 3~T-*IW«F*p Sftta* 

mm 2, 5-»j<>t^ cnbd) tt^fesi o.6 mmfc/ft, 

n 700 mmmmmn 30 ^ftwas&sii 25 a cjs, elazm 

0.75 kg/cm 2 , 5 3H*Js, S5&Jn~Z,ffi£Mfcfg (DEAC) l%£FS^J#${ (1 

cco(oct) 2 > M^&'ffimffl. (i mmfc/ft) 63m^^m^o & 

70'CW& 20 

(2) n&^mm$m. 

MB, ^JPHZ^JBc (TEA) faSFBflJ** (1 m^f) 3.6*5^, 
110*^ 1, ^»^^(Co(Oct) 2 )^¥^^^(0.05 

m^e 5o°ct^t 6 'MM&^Mo w^&i$w^Wz?Ts=f-m. 20 mm 21 



73 

1.5 ^^ilSW^MI!^, JPA-fe^ 190 * 
240*^2-T»n 320*?f- 1, 3~T^6>J?#$l, ia&j&q* 

» 1, m=M) «#&sii 3 «*##h m«4W7oo 

30 ^E^KjMjg^lJ 25"C^, ffiAZ,j# 1.0kg/cm 2 , 

5 4Wjg, (deac) m^E.mmm amfoim 2.4 

as^t-, m# 5 4H+« ^jp^gm (Co(oct) 2 ) m^^mmm a 

5.3 *^-#5FFJ&H6^. £60 a C^30 3B'K 



03148901.X 



t 



(ft W 45 HS46/49K 



(2) 2 Xg-ttftfltift 

Bgjg, %%1m^ZMW (TEA) flWB'j&^$i (l^/^fO 3.8*^, 
gfc^s*P34«£7jC, 50*7H, 3-Ti:lB, (Co(Oct) 2 ) fit 

(0.05 J*&/fl-> 0.75 mfr, 15 »P# 

w^-ffcfci&tiz.is«*s (i/i) *«5*^-, ^ifcig-^- &&m&tim 

20 #1^ 21 



74 



^mn 75 

20 21 "^o 

76 

I^TiiEA^^0.8kg/cm 2 ^h, l£'£^«#'J 75 ["Wftllff^o 



50 
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1, 4 


1, 2W.&i 










1,5-£|^™;J$ 






g/L 




kg/cm 


mM 


ml 


mg 




55 


0 


12.8 


0 


0 


122 


56 


0.5 


9.2 


r o 


0 


124 


57 


L25 


3.7 


0 


0 


120 


58 


1.75 


0 


0 


0 


122 


59 


0 


12.8 


0 


20 


122 


60 


0.5 


9.2 


0 


20 


124 


61 


1.25 


3.7 


0 


20 


123 


62 


1.75 


0 


0 


20 


126 


63 


0 


12.8 


110 


0 


122 


64 


0.5 


9.2 


110 


0 


119 


65 


1.25 


3.7 


110 


0 


121 


66 


1.75 


0 


110 


0 


122 



1,4 X'&'&fti 1, 3-T— *f% 230ml, 2 10ml- 2 T*£ 265mkCS2 24mg/Lx 



[DEAC]=3.3mmol/L. [H 2 0]=2.9mmol/L, 0.009mmol/L, 70"C , Ir^Ht 

m 20 #$t« 

1, 2 TEA 5mmol/L> 0.05mmo1/L, 60*Cs Ste-Rtfa 20 



17 







H.I. 

% 


TISp/C 


°C 


j/g 


ML 


55 


2.3 


1.40 


198.9 


i.i 


36 


56 


2.6 


1.40 


199.0 


1.4 


38 


57 


2.7 


1.38 


198.9 


1.7 


39 


58 


2.7 


1.37 


198.8 


1.8 


37 


59 


5.9 


1.51 


198.7 


4.1 


42 


60 


5.7 


1.49 


198.5 


4.0 


39 


61 


6.1 


1.47 


198.3 


4.4 


43 


62 


6.0 


1.44 


198.4 1 


4.3 


41 


63 


4.3 


1.48 


199.1 


3.5 


38 


64 


4.6 


1.45 


198,8 


3.7 


36 


65 


4.8 


1.44 


199.7 


4.0 


37 


66 


4.7 


1.43 


199.0 


3.9 


35 
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1, 4M^i l ¥ 


1, 


^» 






kg/cm 2 


1,5-3^— M 
mM 


CS2 
mg/L 


Co(Oct) 2 
mmol 


°c 


g/L 


67 


0 


10 


25 


0.035 


65 


148 


68 


0.75 


5 


25 


0.035 


65 


147 


69 


1.5 


0 


25 


0.035 


65 


147 


70 


0.75 


5 


25 


0.053 


65 


154 


71 


0.75 


5 


30 


0.053 


60 


133 


1, 4SR£-£fh 3M$^7&: 1, 3-T-^240mh S^B^90ml, 2~T*fc370ml, DEAC 
2.3rnmol/L, /K 3.7mmol/L, 0.013mmol/L, M^M^L 70*C. M-^H-f fi] 15 
1, 2 TEA4.2mmol/L. IMn/R 3Img, %\>))UT~-$$ HOmU ^^B-j|o] 15 

^ 19 






H.I, 

% 


t]sp/C 


°C 


mmmm. 
j/g 


ML 


% 




67 


10.3 


1.66 


200.0 


8.1 


50 


0.008 ' 


68 


10.5 


1.62 


199.8 


8.3 


48 


0.008 


69 


10.6 


1.59 


199.7 


8.5 


47 


0.008 


70 


14.2 


1.51 


200.7 


11.3 


59 


0.010 


71 


16.7 


1.72 


201.2 


13.8 


73 


0.005 



20 





1, 4 


1, 2 


g/L 


kg/cm 




i(mM) 


CS2 
mg/L 


Co(Oct) 2 
mmol 




72* 


0.75 


2,5— NBD 


0.6 


25 


0.035 


60 


1058 




1 




3 


25 


0.038 


60 


133 


74** 


0.8 




3 ! 


25 


0.038 


60 


140 


75** 


1 


1,2— BD 


4 


25 


0.038 


60 


135 




0.8 


1,2 — BD 


4 


25 


0.038 


60 


141 



*1, 4 Jfc^&ft-s 3M$5#i&: 1. 3-TZl®230mK JFa#2210mL 2"Tfl&265ml, [DBACJ 
3.3mmol/L, [H 2 0]=2.9mmol/L> ^Ktfft 0.009mmol/L, I^SHVO'C, ^^j fa] 20 3Bt 
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1, 2***#t TEA 5mmol^L, IBM U 3-T— f* UOmK |gl^£6<rC> ^9*11] 20 # 

■fob 

4 ^-^HMt; 4M$*&$L: 1» 3-7'—^ 320ml> 190ml, 2~~T'ffl 240ml, DEAC 

3.2mmol/L, 7K2.1mmol/L, O.007mmo»/L, 1M60-C, Kfr£BtlB] 30 SH* 

1. 2 TEA 5mmoI/L, *Mm* 34mg, #*P 1, 3~T-» 50ml, R-frBtW 15 4Mt 



21 









H.I. 

% 


TlSp/C 


a C 


j/g 


ML 


% 


72 


5.4 


1.47 


199.0 


4.1 


40 


0.006 


73 


10.8 


1.63 


200.2 


9.1 


58 


0.011 


74 


9.3 


1.58 


199.5 


7.7 


63 


0.010 


75 


10.1 


1.61 


199.8 


8.4 


55 


0.009 


76 


8.9 


1.56 


199.3 


7.3 


61 


0.011 



/So 
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n m -is m m m*/m 
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